Epigenetic mechanisms: a common theme in vertebrate and invertebrate memory formation.
In this review we address the idea that conservation of epigenetic mechanisms for information storage represents a unifying model in biology, with epigenetic mechanisms being utilized for cellular memory at levels from behavioral memory to development to cellular differentiation. Epigenetic mechanisms typically involve alterations in chromatin structure, which in turn regulate gene expression. An emerging idea is that the regulation of chromatin structure through histone acetylation and DNA methylation may mediate long-lasting behavioral change in the context of learning and memory. We find this idea fascinating because similar mechanisms are used for triggering and storing long-term 'memory' at the cellular level, for example when cells differentiate. An additional intriguing aspect of the hypothesis of a role for epigenetic mechanisms in information storage is that lifelong behavioral memory storage may involve lasting changes in the physical, three-dimensional structure of DNA itself.